Common structural interactions between the receptors CXCR3, CXCR4 and CXCR7 complexed with their natural ligands, CXCL11 and CXCL12, by a modeling approach.
Chemokine receptor trio composed by CXCR3, CXCR4 and CXCR7 represents a hard and interesting challenge for cancer biology because these three receptors are found to be over-expressed in different cancers as well as to bind the same chemokines. In fact, CXCR4 interacts with CXCL12, CXCR7 not only with CXCL12 but also with CXCL11, that is a natural ligand for CXCR3. For these reasons, it seems necessary to define and to identify the structural determinants of CXCR3, CXCR4 and CXCR7 and their related physic-chemical properties that permit them to bind CXCL11 and CXCL12. Hence in this paper we show the modeling of CXCR7 and its complex with CXCL11 and CXCL12 compared to CXCR3/CXCL11 and CXCR4/CXCL12. Our results show that (i) CXCR3, CXCR4 and CXCR7 present similar trans-membrane helices and different conformations of N-terminal and C-terminal regions as well as of three extracellular loops, and (ii) the predominant interaction between the three receptors and the two chemokines are on hydrophobic and electrostatic basis. Moreover, our data confirm that CXCL12 binds to CXCR7 with higher affinity than to CXCR4. Methodologically, we can also conclude that our computational strategy is adequate to model correctly the interactions between these chemokines and their receptors; therefore, our models represent a good structural basis to design and develop peptides able to block contemporaneously CXCR3, CXCR4 and CXCR7 receptor trio.